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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a chemical amplification type resist material having high 
sensitivity of <5mJ/cm2 required by ArF lithography and capable of ensuring stable 
patternability. 

SOLUTION: This resist material contains an acid sensitive compd. and an acid generating agent 
which generates an acid when exposed with radiation. The acid sensitive compd. contains 
structural units each having a protected alkali-soluble group contg. a part contg. an alicyclic 
hydrocarbon group with -CH2-R (R is methyl, ethyl, propyl or isopropyl) bonded to C of the 
hydrocarbon group and the alkali-soluble group is released by the generated acid and makes the 
acid sensitive compd. alkali-soluble. 
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(DT'&O. mmit (m : n) 1 : 4 9. MM^i^^ 
(Mw) *^8900T'&52-><^;l'-2-T:5<"T 

V- h««-&f*»cK%^?PJT P S S 03 CPs 

h®j$*we.nfc<, wenfcus^x hjs^s^&HMo s t 
«8iiaaLfci'y3>s«±cxev3— loo'c » 




-h±T?6 0«>ra5}?Xh'<-i' (PEB) bfco ^-o 
U->*XhM%0. 2 7 NCD7"h5p«^;l'7'>^-'> 
(TMAH) immii'^^Ji^WSm.. 
^m*5<fcS<<ONMD-3, TeoS'PaiS^U $6tC?E 
*-e3 0l3>Hy>XL^Co B3t»CfflV''fcU-if3t/<^'- 

^tctas-rsmaoixs^xh/^tjf-vA^we)^!^^ * 

T'feO, 0. 17/itn<DL&S • TVK • X'? 

-X) /^^S'-i^A^/Bflfcty^fco 

M3 (tfc«caj) 

MieeiJ2H:fg«<D#j*«:i»»)igLfco L*>L, *e>|-p 

itejc0/-ci6, U->*Xhi:LTs T;5^'v>^;l/^(0 2 

Co 1 0 1] 
C<t3 9] 



CH, 



CH, 

I 

C 



TTT 



HaC 




-y h h ±T' 6 0 u b /Co mm 

0. 4 fim ©bS^XHl*^»^nfeo 
Co 1 0 3] ^P.n/cU'v'XhM^A r Fx4^ 

i/Tl^— tfS^t^B (-3>a:Si, NA = 0. 5 5) T' 
i^S 1 9 3niiiOA r F l^— tfJttO/^tS'-^fCji^iBJttb 
fco mftn^lVk. bi^X h^:?: 1 0 O'CO^-y 
-h±-e6 0#ra:3?Xh'^-^Lfc„ ^-0^. Ui^Xh 
^«mjSJS{tSiONMD-3T?6 0«>H:K^U 
*EzK-e3 0«>Hy>Xbfco S?ttcfflvfcU-ifit/<if 



(16) 



1^m¥ 10-161313 



29 



30 



rci}\ mmtnc^L<. o. 2 0/tni<oL&s (^-ry 

fc. 
fld4 

*flflJT'tt, B5fSe!l2Rt;0l|3 (lt«0l|) lci3t>T. 

CO 1 0 4] K5!^?pjT p s s 03 c F3 (ombam^s 
mm%icmm Lrcm\,^^m^-z«sf£m z msm 3 vcws. 

^B (X3>ttS, NA = 0. 5 5) T*JSgl9 3nm<0 
A r F U— tf3t©/<3f->ti:S«?BJttLfco B^ti^/l/ 

l^c^5•r<fc3^c^^5v^5^^:allurc:« mt<o%-JVk. v 
'J7.Ym^ \ oox;<D*>y h:/U'-h±T6 0#ra:a<x 

D-3-e6 0fJ>S3K®U SP.U:if«3i<-C3 0tJ»Sy>X 

CH, 

I 



HsC-CH 



[0 10 7] 2-x^;l/-2-7^v>'^;l/^^^'U 

if^^^PJT P S S 03 C F3 «:««^«:cD2Sfi%®S 

**:©^*fl*' 1 4«S%'Pa6S Ue'X h}SJSjb<»c.n 

3i'a«±tcXk!>n-hU 1 0 Ot:cD4->>y ^:/^— 
^±T♦60l3>SyU-<-^bfco MJ»0. 4 ftm <r>\yV 

Co 1 0 8] '^VT% t#P)n/c:Ui^Xh^*A r Fx4^ 

u-ifs^t^a >%m. N A = 0 . 5 5 ) t? 

fflJS 1 9 3nni® A r F \^-'^%<r>^^^—Z/\tmm.it\, 
tco myt(D^T^. L'i^X 1 0 0*C<D4-^>y h:/U 
-h±-^6 0«>K4«Xh-<-^U/-Co ^(D^. ^->*Xb 
^^mmf£;{tSi<DNMD-3T6 0#H]K^U 



CO 1 0 5] »e.nfcUi^Xh/<:5f->©*n^n«:* 
;i/:i?>K^^<0S3tfitic#tt*l¥fiffi-r«fci6k:3^nx'^ 

*j1-®iRX'^i' h;l/0A<l#&nfco 0^*ns<fc3k:, 
B3t**^tilra-rsKotiT- C O OHoe— ^ fell:*: 

(eij2. *^B901J) (0!I3. tfc«fflJ) 

10 tc, y^;K*(7)«3A^A;l'Jp>S?BfiSSon>h5XhA< 

prfeffij2{ciBe©^ffi*iS0jgt/c:o b*^b, T^mv 

T. ^iCtcJzOa^tU m&it (m : n) *^5 3 : 4 

7> aftjpi^^J'^a (Mw) 7b^9 2 0 0s ^LTiJ-iSt* 
(Mw/Mn) A^2. OT-feS 2 -x^;l/- 2 -T^T 

CO 1 0 6] 

C{b4 03 




CHi 



CH, 
I 

c 




->»cisa-rsm^<ous^xh/<^'-i'*^»e.nfco * 

fex *giJ-P(73S^X^;l/^— coiafflE t h (± 4 mJ/cm^ 
•pfeO, 0. 18/im<0L&S (^'I'V • TV K • X'^ 
-X) /^^f-^A^IKSiT^rco 

ffle. 

T, ^*J^»c<}:OS*n, la^ib (m : n) 5:3 
5. (Mw) *^3 9 0 0. ^LT^^rtStS 

(Mw/Mn) *<2. 5-efeS2-:r^;l/-2-7"^''T 
j{ U U- h - p{ ^S' y u 

Co 1 0 93 

C<b4 1] 



50 



(17) 
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31 



C H, — 



I 

C 



-e- CH, — 



32 



C H. 

I 

c 




CO 1 10] 2--:r9-)\y-z-Tif-^>f-jV)<^^'JU 
- h - p« 3^ ^ u imf^m^wic^^m t p s s oj c 

[0 111] ^JiJV'P. #&nfcU5^XMS*A r Fi:^ 
i>'VU-1fSJt^g NA=0. 5 5) T- 

iSES 1 9 SnmCDA r F U-^fTtO/^^f— >K:SS?B^l/ 
fco S8Jt<7)^T». Ut^XhfSi^ 1 3 Ot«D4->-y h^l^ 

^«r^MlSfkia<^) NMD-3<D20 m^^m-C 6 0 ©Pal 

!U, ^eiCififokT3 0 8>K'J>XLfco S^tCfflV> 

CHj 

-^CH, — C 



■Tnr 



ft^^etlfco S:43. *glJT-(DBitex;^;l/:^;-OI8fflE t 
htiZmJ/cm^ T'fe»). 0. 17/im£0L&S (^-f^ 
• Z> F ♦ X'^-X) /^^-VA^WST'^rc. 

MI. 

T. '^iCtcjcOasn. fflfiKtfc (m : n) *^5 8 : 4 
2, Mfi^tS^J-^a (Mw) *<6 5 0 0. ^bT5^«J^ 

Lfco 

CO 1 1 2] 
Cft4 2] 





CO 1 1 3] 2-:7^;l'-2-7'3'^>^;l/;»<;5fi'y U 
- h -MTia-C ^ n VKftS^f^fcK^^S"] T P S S Oa 
CFa *«a-&i*<D2Sa%<oaT'^A0U 
a'\+-9-y'>'»£:jSWU/-Co «a^(*0#Wa*M 4«« 

%t?fesui^xh^ffi*^»p.nfco t#p.nfc^i^xh}S 4o 
ffi^ H M D s t?Btj^a b /c ~> u 3 >'»«±ic X e> 3— 

hU 1 0 0^©4-N>y hyi/— h±T*6 og>p^:/y'^— 

^ufco M»o. 4 /ID (ouifTshmti^m&tirco 

Co 1 1 4] ^X^^X\ »e,ti/cL'>^XhM^A r Fx4^ 
S^Vb-+fS?t^H (-^^ttS, NA = 0. 5 5) T 
iSS 1 9 3nmOA r F U— tfJtO/^:?— >tcS#?S3l£U 
/Co St^O^T^, l'i^*X 1 0 CCO^-y 

-h±T-6 0f3>M4^Xb'^-^'L/-Co ^©^> Uv'Xh 
M«:mMJS{tia<DNMD-3-?6 0S>ra3K®L. SStC 



ipe7j<-P3 0«>raU >XLfc. S?tCfflV>fcU— «f^''<3f 

— ytcffla-rsmncu'v'xh/^^— >*^»p>nfi:o * 

T?feO> 0. 20/tm©L&S (^'T^' • 7">F • X'? 
-X) /^^-VA^^^T'^fc. 

ms (jtigjeij) 

Jt«©fcii>, U5^Xhi:UT, 73''-=?'>'^;l/3l©2 

« 2 2 -r^'v^^/i/^t^ u- ^ -Si* 

Co 1 1 5] 
Cft4 3] 
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33 



34 



CH, — C 



■5T- 



-e- cHz — c 



H,C 




-^CHa — C 




10 



[0 116] miiim\\cmm<D^m^'^-Dxtm\.tci> 

0)T&*). ifi^Jt (m : n) 5 : 4 5. MM^i^^ 
"f-m (Mw) *^8 5 0 0, tLr^WL& (Mw/Mn) 

U- h -^-r ^ 3 i^^ftS^i*tCSf%^?PJ T P S S O 

3 CF3 «tta-&(*<02fig%©fi-eSinU ^^ts' 

— hb. 1 0 ot;co4-^■y h:?"!^— h±T-6 ofi'KT'y^ 
CO 1 1 7] ^e.nfcUi'xn^^A r fx+ 

->VU— »fS5tiia (-Hi/ttS, NA = 0. 5 5) T 
iSfi 1 9 SnmOA r F U—V^n/^^—l/icmRMytL 

fco mt<r>^1'4k. \y'J7. vm^ 1 0 0t:<Di^-y h^u 

— h±-P6 0#M:j?Xh'<-^Lfco *<D^. 
^^^mrSftii© NMD-3T'60 ©H^® L fc i: C 
5, 'J 3 >«t5±<D l-i^X Ml)b^]KS!J8ctc <fc o T^fi? 

C Ha 



30 

c 
I 

— c 




M9. 

fix ]K®fSi:bT, ^:^*£;{tS<ONMD-3tc^^K.T, 
0. 2 7 N<Dx h^:?'^;l/r>^^-'>A-'N-t' Kn+i/ F 
(TBAH) *^ffi*^e&«iH®»*ffifflLfco B^tt 

E t htiSmJ/crf -CfeO. 0. 16ftm<OL&S 

gl| 1 0 

BufsW2(ctem<o#^*si»)>gLyco L*^L. *0ye 
safHeyifiiiBiSo^jicaeoTSSsjbrcfeoTfco 

T. i^iClCJcOa^n. ffidctfc (1 : m : n) *'5 8 : 
22:20, BaVJ^i^-?* (Mw) *M 2 0 0 0. ^ 
LT^J^ta (Mw/Mn) *^2. 6 "PfeS 2 
2-7^-7>'5^;b;^^^V t -tTg^/l/^^'i'U 

U- h - ^ ^» ^ 'J ;HgH7ctt«^{*%ffiffl L /-Co 

[0 118] 

[{t4 4] 
H, C H, 



TT 



-ecHt — c 



CHa 
I 

C C-CH3 X 

\ /I \ 
O O CH, O OH 



[0 119] 2-:7^;l/-2-T^T>^;l/^^^UU 
- h - t - y 1^- h - ^ U ;HEH7C« 

«^i*fCi85l^aiJT P S S 03 C F 3 *«a^i*<D 2 « 

fco ««^«:<D#*«*< 1 4««%-??fe«U'i^XhjSM 

^ nfco » p. tifc ui^x b HMDS -pwias 

bfc>"j3>sffi±icxe>=i— h looro^-s-y 

b:/U-b±T'6 0|j'ra:/'J'^-i'Ufc„ HiPO. 4/i 

ID (OUi^xhMAWenfco 

[0 12 0] »e>nfcU':^xbK«rA r Fx^ir » 



'y-^v-^mmm. na = o. ss) t- 

iSS 1 9 3nm<0A r F I'— »f^<0/^^'— XCilS^SJtU 
fco S3tt0^7a^, Ui^X hM« 1 0 0*C©*-y 
-b±T'6 0fi'rad«Xh--<-^Lfco ^OS, U'v'Xh 

^^m^jiSfks© N M D - 3 © 1 0 iiS^&sijae-^ e o s>ra 

J1»U ^StcSfiTk-eso^fflU^XUfco B3t{j:fflv-' 

fcb— ^f)t/^^-:/ii:ffla-rsma«opi^x h/i^-> 

^ntetlfco %*5, *CilJT*<Dli)tx^;l/4^-(0BafflE t 
h(i3mJ/cni2 T'S&O. 0. 18/im<0L&S (^-O 
• F • X'^-X) /^^'-i'Jb^SltR-p^fco 



(19) 
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35 



ffiii 1 amm 

WSEeOl Ok:iBi8«D#te*»»>Jibfco L*^U *e8l? 

CHs 
I 



38 

«2-><^;l/-2-7':5''W^yl/pC^»i'y U-h- t - 
U U- h - ^« U 7l/»=7C*tfi^) «r 

[0121] 
C<t4 5] 

CHa CHa 
I I 



-^C H 2 — C -^-T3 ec H ^ — C -f C H , — C 



CH, 




.C C-CH3 .C 

\ /I -i^^ \ 

O O CH, 0 OH 



CO 1 2 2] msm 1 »cfBtto#}*t<:«a!oTSs»ufcfe 

ffl^tt (I : m : n) 5 : 2 7 : 2 0, 

mmw-i^^i-m (mw) *m e o o o, ^vmmm 

(Mw/Mn) *n. 6'efeS2-;/^;I/-2-r^'V 

^ U ^l-^HTtWa^^ctClBRl^J T P S S 03 C F 3 
*ttM^f*«2aa%cr)fiT'^)!raU ^^fCv'i'n'\+ 

1 oo'cos^.-y h±-e6 0f3>ra:/y'^-^u 

[0 12 3] m^ntzlyiyX k r F Ji^^ 

i/vU-1fS^^@ NA = 0. 5 5) 

jKS 1 9 SnmCDA r F U-^^oy/^-^t-^icmmM^L 

tco mye<D^Tm. i^^^xb^^i ootio^^ hzfu 

— h±T'6 0«'K5HXh^-^'Lrco t<D^. Ui^Xh 

m^^Mj$i<m<DN M D - 3 <D 1 0 ^^w.m-v 6 0 «>w 

^-©HffiE t h«4iaJ/ciii2 -^tb-srciiK m»ijl^S. 



L,<, 0. 19;imWT®L&S (^-O • TV F • X 
[0 12 4] 

ti^^^^^-r^it^mmmi-i^x \^^mm-r^ctic 

A r F UVi^^^-rtS^^nS^SS (5mJ 

T> li»^»cSI^-rsxhUX*iStt-rscf:»c<J:»). 

30 Ui^xh/'^'$t->(Dmm'P^^y^<D%^^iSMir^c 

rcmm\yi^xh^^i!'->^m^t^cti>xt^o 

m 1 ] *^^®{t^tgi|i^b>?x 
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